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uncoupled proton due to an unknown solvent in the sam-
ple. The line at .J splits into a doublet, whose frequen-

cies are given by Bq. (4), and the line at 2.7 spli
s&x lines, whose [recuencies are given by Eq. (
ing of the lines at J and 2.J clearly revenls the de-
generacy of the zero-Geld levels. As with the formic acid
spectrun, there is some asymmetry preseat in the mul-
1)1&:; centered ahu 1w S and 20, which is reproduced by

umerical stmulation. Nevertieless, the relative ampli-
udes of the lnes centered about 27 are roughly in the
ratic 1:3:6:6:3:1 as expecied from first-order perturbation
theory {see Supplemientary Information).

To illustrate the utility of NZF NMR, we examine the
case of fully labeled acetonitrite (*CHs SCYN). The
zere field spectrum is shown in the Lottont trace of Fig,
4. It is not immedistely clear which lines correspond to
wiich zero-field transitions. Au expanded view of the
wero-field specivum in the range of 110 to 180 Hu is pro-
vided aud compared o the spectrum obtained in the in-
dicated finite ruaguetic fields. We see the appescance
of doublets centered at 114, 126, and 151 Hz, indicat-
ing thal these trapsitions occur between manifolds with
f = § and f = 1. Ii is interesting to note that these
ioublets display different splittings due to differences in
'ne Landé g factors for the different mauifolds 11‘.\/olvml
in these trausitiovs. The line at 131 He s->hfs frst into
doublet, which split into a pair of doublets. One can thv\'
that such a splitting pattern arises fora f = 1 «
{see Supplementary Informoation). The small zero-field
peak at 168 Hz splits into four Hnes, barely above the
noise, indicating an additional f = 1o+ f w1 otransi-
tions. Finally, the zero-field peak at 1555 Hz splits juto
a sexiet indicating 5 f=2. The
six lines in this mwultiplet appear “inside-out” compared
to the six Hne mult ip‘i:)t observed at 2J in Q—acotaniiwe

due to 2 reversal in relative magnitude of the L
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The multiplicity of the peaks in this part of the spec-
trum can be understood as follows: we start
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